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Abstract
Background: Ghana’s maternal mortality ratio remains high despite efforts made to meet Millennium
Development Goal 5. A number of studies have been conducted on maternal mortality in Ghana; however, little is
known about how the causes of maternal mortality are distributed in different socio-demographic subgroups.
Therefore the aim of this study was to assess and analyse the causes of maternal mortality according to socio-
demographic factors in Ghana.
Methods: The causes of maternal deaths were assessed with respect to age, educational level, rural/urban
residence status and marital status. Data from a five year retrospective survey was used. The data was obtained
from Ghana Maternal Health Survey 2007 acquired from the database of Ghana Statistical Service. A total of 605
maternal deaths within the age group 12-49 years were analysed using frequency tables, cross-tabulations and
logistic regression.
Results: Haemorrhage was the highest cause of maternal mortality (22.8%). Married women had a significantly higher
risk of dying from haemorrhage, compared with single women (adjusted OR = 2.7, 95%CI = 1.2-5.7). On the contrary,
married women showed a significantly reduced risk of dying from abortion compared to single women (adjusted OR =
0.2, 95%CI = 0.1-0.4). Women aged 35-39years had a significantly higher risk of dying from haemorrhage (aOR 2.6, 95%
CI = 1.4-4.9), whereas they were at a lower risk of dying from abortion (aOR 0.3, 95% CI = 0.1-0.7) compared to their
younger counterparts. The risk of maternal death from infectious diseases decreased with increasing maternal age,
whereas the risk of dying from miscellaneous causes increased with increasing age.
Conclusions: The study shows evidence of variations in the causes of maternal mortality among different socio-
demographic subgroups in Ghana that should not be overlooked. It is therefore recommended that interventions
aimed at combating the high maternal mortality in Ghana should be both cause-specific as well as target-specific.
Background
Maternal mortality remains as a major Public Health
challenge despite numerous strategies devised by the
international community to curb it. Globally, maternal
mortality is the leading cause of death among females
aged 15-49 years old. More than 1500 women die each
day from pregnancy related causes resulting in an esti-
mated 550 000 maternal deaths annually [1]. In 2010,
estimates developed by the WHO, UNICEF, UNFPA
a n dt h eW o r l dB a n k[ 2 ]s u g g e s tt h a tw o r l d w i d e ,a b o u t
260 women die per 100 000 live births and most of
these deaths occur in sub-Saharan Africa. These esti-
mates indicate that Africa recorded the highest Maternal
Mortality Ratio (MMR) of 620 per 100 000 live births,
whilst Europe recorded the lowest MMR of 21 maternal
deaths per 100 000 live births. Globally, Greece recorded
the lowest maternal deaths by country with 2 per 100 000
live births compared with the alarmingly high MMR of
1400 deaths per 100 000 live births in Afghanistan [2]. In
sub-Saharan Africa, Cape Verde recorded the lowest
MMR of 94 whilst Chad and Somalia recorded the highest
MMR of 1200 [2]. These figures show a very large discre-
pancy in maternal health, with sub-Saharan Africa experi-
encing the poorest outcome.
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opment Goal 5 (MDG 5), which aims to improve mater-
nal health was developed. The target is to reduce by
three-quarters the MMR between 1990 and 2015 and
achieve universal access to reproductive health care by
2015. A study by Hogan and colleagues, in 2010, found
that there was a decrease in the global MMR estimates
from 320 in 1990 to 251 in 2008 per 100 000 live births
[3]. Even in the presence of this change, very few coun-
tries are on track to achieve MDG 5 [3]. This stagnation
calls for different innovations and strategies to tackle
this global menace.
A study by Thonneau et al., (2004) [4] carried out in
twelve maternities in Benin, Ivory Coast and Senegal,
found that hypertensive disorders and post-partum hae-
morrhage caused 29% and 15% respectively of maternal
mortalities in these three African countries. These were
the highest causes of maternal mortality among this
group [4]. Inconsistency in clinical diagnosis of the
causes of maternal deaths h a sa l s ob e e nr e p o r t e da sa
possible reason for why this challenge remains unabated
[5]. Infectious diseases related to maternal mortalities
are often under-diagnosed whilst hypertensive disorders
related to pregnancy (including Eclampsia) are in most
cases, over-diagnosed [6].
Ghana’s MMR continues to be unacceptably high
despite efforts made in an attempt to meet MDG 5. The
Ministry of Health has been called on to treat maternal
mortality as a national emergency [7]. Estimation of
Maternal Mortality Ratio in Ghana varies widely by
source and method of estimation [8]. Figures from the
WHO, UNICEF and UNFPA for Ghana indicate 740
maternal deaths in 1990, 590 in 1995, 540 in 2000 and
560 in 2005 per 100 000 live births [9,10]. This contrasts
lower estimation from the Ghana Statistical Service
which were 214 in 1992 and 378 per 100 000 live births
between 2000 and 2005 [11]. This high level of uncer-
tainty and discrepancy makes MMR unsuitable for mon-
itoring maternal mortality/maternal health trends in
short term [12].
The causes of maternal mortality are usually sub-
grouped into direct obstetric and indirect causes. Direct
causes of maternal mortality as indicated in previous stu-
dies conducted in Ghana include haemorrhage (postpar-
tum and ante partum), abortion, miscarriage, sepsis,
obstructed labour, ectopic pregnancy, (Pre-) eclampsia
and embolism [11,13-15]. The indirect causes of maternal
mortality are mostly infectious and non-infectious dis-
eases and other miscellaneous causes. These indirect
causes include mainly malaria, HIV/AIDS, hepatitis,
respiratory infections, anaemia, sickle cell disease, menin-
gitis, cerebrovascular diseases and others [11,13-15].
In Ghana, several interventions targeting the reduction
of maternal mortality have been implemented. Notable
among these is the user fee exemption policy instituted
in 2003. This policy exempts all pregnant women from
paying for delivery costs at public, mission and private
health facilities [16]. Evaluation of this intervention
between 2003 and 2006 showed dramatic reduction of
direct maternal deaths but no significant impact on
indirect maternal deaths [17]. Thus, maternal mortality
can be prevented in many cases but this demands
not only a comprehensive understanding of the causes,
but also, more importantly, an understanding of how
the different causes are distributed in various groups
with different characteristics. A number of studies
have been conducted on maternal mortality in Ghana
[8,11,13-15,18,19]; however, only one [11] attempted to
analyze causes of maternal mortality with respect to
socio-demographic groups, and did so with limited
detail. The study reported percentage distribution of
maternal deaths by cause of death, according to age and
region. Much emphasis was put on abortion in the ana-
lysis. The study did not report the maternal mortality
cause-specific risks associated with the different socio-
demographic groups. Thus, detailed analysis of the
causes of these mortalities, stratified by various socio-
economic and demographic characteristics, is essential
for formulating specific interventions to deal with these
causes in different socio-demographic groups. This
would help to accelerate Ghana and other similar
nations in sub-Saharan Africa, towards the realization of
Millennium Development Goal 5. The aim of the study
is, therefore, to assess and analyse the causes of mater-
nal mortality according to socio-demographic factors in
Ghana.
Method
Data collection
The data for this study was extracted from the Ghana
Maternal Health Survey 2007, which was acquired from
the Ghana Statistical Service. Figure 1 illustrates the
data collection process. The primary data was gathered
in a two-phase fieldwork. In phase I, a nationally repre-
sentative sample of 240 000 households were selected
from the 10 administrative regions of Ghana across
urban and rural areas, out of which 226 209 completed
the household questionnaires. The household question-
naire was used to list number of persons and deaths in
a household by age and sex in the five years that pre-
ceded the survey. For female deaths, additional ques-
tions were introduced. This included: whether death
occurred at ages 12-49; whether the woman was preg-
nant at death; whether she died during childbirth; and
whether she died within two months of delivery. The
purpose of the household questionnaire was to identify
the target households for the administration of the Ver-
bal Autopsy Questionnaire in phase II.
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women aged 12-49 years in the five years that preceded
the phase I survey were followed-up in phase II to com-
plete a verbal autopsy questionnaire. 4203 female deaths
(maternal and non-maternal) were identified during
phase II. The final causes of the identified deaths were
classified according to the International Statistical Clas-
sification of Diseases and Related Health Problems
(ICD-10) [20]. Of the 4203 female deaths, 605 were
maternal deaths in the age group 12-49 years, the sam-
ple that was used in this study.
Figure 1: Flow chart on data collection process.
Figure 1 Flow chart on data collection process.
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Outcome/Dependent variables: cause of maternal mor-
tality. This involves causes related to pregnancy, child-
birth and the puerperium according to the ICD-10
codes [20]. The final causes of death according to
ICD-10 codes were grouped into 9 categories. The five
main variables used in the logistic regression analysis
were:
a) Haemorrhage, which includes both ante partum and
postpartum haemorrhage; b)Abortion, which represents
all medical, attempted, failed, unspecified and other
forms of abortion according to ICD-10 [20]; c)Other
infectious diseases, which mainly comprised malaria and
other protozoa diseases, viral hepatitis and tuberculosis;
d) Other non-infectious diseases, contained pregnancy-
related deaths from anaemia and diseases of the respira-
tory, circulatory and digestive systems; e) Miscellaneous:
which contained maternal deaths from obstetric deaths
of unspecified causes, rupture of uterus, complications
of obstetric surgery, embolism, complications of anaes-
thesia, obstetric shock and other complications of labour
and delivery.
Other variables that were described but not used in
the logistic regression analysis were; hypertensive disor-
ders of pregnancy (including Eclampsia), sepsis,
obstructed labour and miscarriage (this refers to all
forms of spontaneous abortions).
Independent Variables: The independent variables in
this study were
1. Maternal age at death: Maternal age was cate-
gorised into eight groups of 12-14years, 15-19years,
20-24years, 25-29years, 30-34years, 35-39years,
40-44years and 44-45years.
2. Educational level:T h i sw a sp u ti n t of o u r
categories
a. Never attended: those who confirmed to have
never attended any formal educational system as
well as those whose educational levels were
unknown.
b. Basic education: those with some level of for-
mal education up to 9 years. The category repre-
sented women with primary, middle school or
junior secondary school education.
c. Senior high school: those women with up to
12 years of formal education or whose education
ended at the senior secondary/high school level.
d. Tertiary or higher education: women who
completed at least 15 years of formal education
and included those who completed training col-
lege, polytechnic or university level.
3. Residence: Residence was coded in two categories
that described the urban/rural residence status of
the deceased.
4. Marital status: Marital status was put into two
categories
a. Single: those who never married, or were sepa-
rated, divorced, or widowed.
b. Married: those who were married and those
living with partner at the time of death.
Measurement of variables and statistical methods
The causes of death were put into two main categories
labelled as
1. Maternal deaths (between 12-49 years): These
were true maternal deaths defined as the death of a
woman during pregnancy or within 42 days of the
end of pregnancy from causes related to or aggra-
vated by pregnancy, but not from incidental causes
2. Non-maternal deaths: Non-pregnancy related
female deaths.
The data was then split according to these categories
and maternal deaths were analysed. A frequency table
showing the distribution of causes of maternal mortality
according to age, educational level, residence and mari-
tal status was computed. Each of the causes under the
nine categories of maternal mortality was dichotomised
and cross-tabulated with the above socio-demographic
variables to analyse how these causes differ in the differ-
ent groups. Logistic Regression analysis was then carried
out on the top five causes, using each dichotomised
cause of mortality as the dependent variable. Age group,
educational level, residence and marital status were used
as the predictor variables/covariates. A crude odds ratio
(OR) was computed with 95% Confidence Interval (CI)
using one covariate at a time. An adjusted Odds Ratio
(aOR) was also computed using one covariate at a time
and adjusting for all the other variables in one model.
Statistical software PASW-statistics (SPSS) 18.0 was
used for the analysis.
Results
The mean age of women who died from pregnancy-
related causes was 29.3years (SD 7.6). Table 1 shows
how maternal deaths are distributed according to age
group, educational level, marital status and residence
status. The results (Table 1) show an inverse trend in
maternal mortalities with increasing educational level.
Thus 54.9% of maternal deaths occurred in women
whose education ended at the basic level whilst 2.1%
were ascribed to those whose education ended at the
tertiary/higher level. Most maternal deaths occurred
among people that resided in rural areas (64.1%) com-
pared to those in urban residence (35.9%) as well as the
married (83.6%) compared to single women (16.4%).
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Page 4 of 10Table 2 shows the causes of maternal mortality. Hae-
morrhage (22.8%) was the highest cause of maternal
mortality. The other top causes were infectious diseases
(13.9%), abortion (13.7%), miscellaneous (13.6%) and
other non-infectious diseases (12.4%). Maternal deaths
were highest in the age group 25-29years (22.0%) fol-
lowed by 30-34years (19.2%) and 20-24years (19.0%).
Table 3 shows how the causes of maternal mortality
are distributed with respect to age group, educational
level, marital status and regional difference. Haemor-
rhage is highest in the age group 35-39 years (27.5%),
followed by 30-34 years (22.5%) 25-29 years (20.3%) and
20-24 years (14.5%). In contrast, abortion is highest in
the age group of 20-24 years (26.5%), followed by 15-19
years (20.5%), 30-34 years (16.5%) and 25-29 years
(13.3%). Additionally, 28.6% of deaths from infectious
diseases related to pregnancy occurred in the age group
20-24 years; 22.6% in the age group 25-29 years; 17.9%
in the age group 30-34 with only 6.0% occurring in the
age range of 40-44 years. There was no death from
infectious diseases related to pregnancy within the age
group 44-49 years. The major infectious diseases that
caused pregnancy-related deaths were malaria 53.6%,
viral hepatitis 13.1%, unspecified infections 7.1% and
tuberculosis 2.4%. Deaths from miscellaneous causes
were common between the ages of 25 and 44years (see
Table 3). Miscellaneous causes comprised mainly obste-
tric deaths of unspecified causes 26.8%, rupture of
uterus 17.1%, complications of obstetric surgery 14.6%,
embolism 9.8%, complications of anaesthesia 4.8% and
other complications of pregnancy, labour and puerper-
ium. Maternal deaths from non-infectious diseases were
highest among 25-29years (32.0%) and 20-24years old
women (21.3%). Anaemia 41.3% was the major cause of
death in the category of non-infectious diseases followed
by diseases of blood and blood-forming organs 17.3%;
respiratory diseases 14.6%; and circulatory diseases
12.0%.
In all the causes of maternal mortality as seen in
Table 3, mortality decreased with increasing educational
level. Mortality was generally high for women who lived
in rural areas as opposed to urban residence. In all the
causes of maternal mortality, percentage of married
women greatly outweighed that of single women (hae-
morrhage 93.5%/6.5%, infectious diseases 89.3%/10.7%,
miscellaneous 82.9%/17.1% and non-infectious diseases
82.7%/17.3%) except for abortion which had comparable
differences (57.8% and 42.2%) between married and sin-
gle women respectively.
Table 4 and Table 5 represent crude and adjusted odds
ratio for the different groups with respect to the cause of
Table 1 Socio-demographic characteristics of 605 women
who died from pregnancy-related causes in Ghana
between 2000 and 2005
Variable Number Valid percent (%)
Age group(years)
12-14 3 0.5
15-19 62 10.2
20-24 115 19.0
25-29 133 22.0
30-34 116 19.2
35-39 106 17.5
40-44 55 9.1
45-49 15 2.5
Total 605 100
Highest Educational level
Never Attended 208 34.4
Basic Education 332 54.9
Senior High School 52 8.6
Tertiary/Higher Education 13 2.1
Total 605 100
Residence
Urban 216 35.9
Rural 389 64.1
Total 605 100
Marital Status
Single 99 16.4
Married 506 83.6
Total 605 100
Table 2 Causes of maternal mortality among 605 women
who died from pregnancy-related causes in Ghana
between 2000 and 2005
Variable Number Valid percent (%)
Direct causes
Haemorrhage(ante partum and
postpartum)
138 22.8
Abortion(Medical, Attempted, failed,
other, unspecified)
83 13.7
Hypertensive disorders of pregnancy
(including Eclampsia)
54 8.9
Sepsis 42 6.9
Obstructed Labour 27 4.5
Miscarriage 20 3.3
Indirect causes
Other Infectious diseases* 84 13.9
Other non-infectious diseases** 75 12.4
Miscellaneous*** 82 13.6
Total 605 100
*The major infectious diseases were malaria 53.6%, viral hepatitis 13.1%,
unspecified infections 7.1% and tuberculosis 2.4%.
** The major cause of death in the category of non-infectious diseases was
Anaemia 41.3%; followed by diseases of blood and blood-forming organs
17.3%; respiratory diseases 14.6%; and circulatory diseases 12.0%.
*** Miscellaneous causes comprised mainly obstetric deaths of unspecified
causes 26.8%, rupture of uterus 17.1%, complications of obstetric surgery
14.6%, embolism 9.8%, complications of anaesthesia 4.8% and other
complications of pregnancy, labour and puerperium.
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Page 5 of 10death. Married women had a significantly higher risk of
dying from haemorrhage, compared with single women
(aOR = 2.7, 95% CI = 1.2-5.7). On the contrary, married
women showed a significantly reduced risk of dying from
abortion compared to single women (aOR = 0.2, 95%CI =
0.1-0.4). Women aged 35-39years had a significantly
higher risk of dying from haemorrhage (aOR 2.6, 95%
CI = 1.4-4.9), whereas they were at a lower risk of dying
from abortion (aOR 0.3, 95% CI = 0.1-0.7) compared to
their younger counterparts (Table 5). The results of the
logistic regression analysis revealed a peculiar trend with
respect to age and infectious diseases. The risk of dying
from infectious diseases seems to decrease with increas-
ing age (see Table 4 and 5). In addition, the risk of dying
from miscellaneous causes increased with increasing age
(Table 5).
Discussion
Main results
The study revealed significant discrepancies in the
causes of maternal mortality that should not be under-
estimated. Haemorrhage was revealed as the highest
cause of maternal mortality and most of those who died
from haemorrhage were in the age range of 35-39 years.
Previous studies also found that older mothers were at
higher risk of obstetric haemorrhage compared to their
younger counterparts [21,22]. This study also found that
married women had higher risk of dying from haemor-
rhage compared to their single counterparts. Reasons
for this are unknown to this study. Therefore as reasons
remain to be explored; we cannot ignore the fact that
when making health policies, interventions, and resource
allocations to reduce maternal mortalities in Ghana;
Table 3 Variations in the causes of maternal mortality according to Socio-demographic characteristics of 605 women
who died from pregnancy-related deaths in Ghana between 2000 and 2005
Variables Haemorrhage
(Ante partum and
Postpartum)
n (%)
Other Infectious
Diseases
n (%)
Abortion
(Medical, Attempted, failed, other,
unspecified)
n (%)
Miscellaneous
n (%)
Other non-Infectious
diseases
n (%)
Age group
(years)
12-14 - - 2(2.4) - -
15-19 7(5.1) 9(10.7) 17(20.5) 8(9.8) 8(10.7)
20-24 20(14.5) 24(28.6) 22(26.5) 10(12.2) 16(21.3)
25-29 28(20.3) 19(22.6) 11(13.3) 15(18.3) 24(32.0)
30-34 31(22.5) 15(17.9) 14(16.9) 17(20.7) 9(12.0)
35-39 38(27.5) 12(14.3) 5(6.0) 17(20.7) 11(14.7)
40-44 12(8.7) 5(6.0) 7(8.4) 14(17.1) 5(6.7)
45-49 2(1.4) 0(0.0) 5(6.0) 1(1.2) 2(2.7)
Total 138(100) 84(100) 83(100) 82(100) 75(100)
Educational
level
Never
Attended
53(38.4) 37(44.0) 23(27.7) 28(34.1) 33(44.0)
Basic
Education
72(52.2) 39(46.4) 49(59.0) 45(54.9) 34(45.3)
Senior High
Sch.
10(7.2) 7(8.3) 10(12.0) 7(8.5) 6(8.0)
Tertiary/
Higher
3(2.2) 1(1.2) 1(1.2) 2(2.4) 2(2.7)
Total 138(100) 84(100) 83(100) 82(100) 75(100)
Residence
Urban 43(31.2) 29(34.5) 28(33.7) 31(37.8) 25(33.3)
Rural 95(68.8) 55(65.5) 55(66.3) 51(62.2) 50(66.7)
Total 138(100) 84(100) 83(100) 82(100) 75(100)
Marital Status
Single 9(6.5) 9(10.7) 35(42.2) 14(17.1) 13(17.3)
Married 129(93.5) 75(89.3) 48(57.8) 68(82.9) 62(82.7)
Total 138(100) 84(100) 81(100) 82(100) 75(100)
- No data.
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Page 6 of 10haemorrhage should be given the first priority especially
in older and married women.
Conversely, married women had lower risk of dying
from abortion-related causes compared to single
women. This is supported by studies in other African
countries that reported single women were more likely
to induce abortion than married women [23,24]. In
Ghana abortion is legally permitted in cases of rape,
incest, risk to the pregnant woman’s life, or injury to
her physical or mental health and where there is sub-
stantial risk that the child may suffer from or later
develop serious physical abnormalities or diseases [25].
Based on the existing law, single women who become
pregnant might be seeking illegal assistance to abort the
pregnancy. In this case, they expose themselves to a
high-risk procedure which could explain the increased
risk. In addition, pregnancy and childbirth among single
women are highly stigmatized in Ghana [18]. This could
b eap o s s i b l ee x p l a n a t i o na st ow h ys i n g l em o t h e r sa r e
more likely to die from abortion related causes than
married women. Therefore, a better understanding of
both the formal and informal contexts of abortions for
single women would give Ghana a leading edge to pre-
vent many future maternal deaths.
Data from the study also presents a discrepancy in
abortion related deaths with respect to age. The logistic
regression analysis found that the risk of dying from
abortion decreases as maternal age increases. The odds
of dying from abortion were higher for women younger
than 25 years old (Table 4 and Table 5). It has also
been found in another study that more than half of all
unsafe abortions happen in women of less than 25 years
of age [26]. Hence, it is plausible that young women are
at a higher risk of dying from abortion related causes
compared to older women. A review of WHO spon-
sored case-studies in developing countries [26] sum-
marised the determinants of unsafe abortion in this
region; the review states that women’s contraceptive
choice and practice is an important personal determi-
nant in the decision to terminate a pregnancy, which in
turn leads to unsafe abortions. According to the review,
attitude to contraception is negative among young
Table 4 Crude Odds Ratio(OR) and 95% Confidence Interval of causes of maternal mortality according to age group,
educational level, regional difference and marital status of 602 women in the reproductive age 15-49 years
Variables Haemorrhage(Ante partum
and Postpartum)
OR (95%CI)
Other Infectious
Diseases
OR(95%CI)
Abortion(Medical, Attempted, failed,
other, unspecified)
OR (95%CI)
Miscellaneous
OR (95%CI)
Other non-
Infectious diseases
OR (95%CI)
Age group
(years)
12-14 - - * - -
15-19 0.6(0.2-1.5) 0.6(0.3-1.5) 1.6(0.8-3.3) 1.6(0.6-4.2) 0.9(0.4-2.3)
20-24 1(Ref.) 1(Ref.) 1(Ref.) 1(Ref.) 1(Ref.)
25-29 1.3(0.7-2.4) 0.6(0.3-1.2) 0.4(0.2-0.8) .3(0.6-3.1) 1.4(0.7-2.7)
30-34 1.7(0.9-3.3) 0.6(0.3-1.1) 0.6(0.3-1.2) 1.8(0.8-4.6) 0.5(0.2-1.2)
35-39 2.7(1.4-5.0) 0.5(0.2-1.0) 0.2(0.1-0.6) 2.0(0.9-4.6) 0.7(0.3-1.6)
40-44 1.3(0.6-3.0) 0.4(0.1-1.1) 0.6(0.2-1.5) 3.5(1.5-8.7) 0.6(0.2-1.8)
45-49 0.7(0.2-3.5) - 2.1(0.7-6.8) 0.8(0.1-6.3) 1.0(0.2-4.6)
Educational
level
Never
Attended
1.1(0.3-4.3) 2.6(0.3-20.6) 1.5(0.2-12.0) 0.9(0.2-4.1) 1.0(0.2-4.9)
Basic
Education
0.9(0.3-3.5) 1.6(0.2-12.8) 2.0(0.3-15.7) 0.9(0.2-4.1) 0.6(0.1-3.0)
Senior High
Sch.
0.8(0.2-3.4) 1.9(0.2-16.7) 2.9(0.3-24.6) 0.9(0.2-4.7) 0.7(0.1-4.0)
Tertiary/
Higher
1(Ref.) 1(Ref.) 1(Ref.) 1(Ref.) 1(Ref.)
Residence
Urban 1(Ref.) 1(Ref.) 1(Ref.) 1(Ref.) 1(Ref.)
Rural 1.3(0.9-2.0) 1.1(0.7-1.7) 1.1(0.7-1.7) 0.9(.6-1.5) 1.1(0.7-1.9)
Marital
Status
Single 1(Ref.) 1(Ref.) 1(Ref.) 1(Ref.) 1(Ref.)
Married 3.3(1.6-6.8) 1.7(0.8-3.5) 0.2(0.1-0.3) 0.9(0.5-1.7) 0.9(0.5-1.7)
*The age group 12-14years were left out because there was not enough data (only 2cases) to be included in the model for logistic regression analysis.
- No data.
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Page 7 of 10adolescents and uptake of it is low [26]. Therefore the
ever increasing gap between menarche and marriage in
Africa, coupled with high levels of sexual activity among
the youth [26] results in a higher risk of unwanted preg-
nancies and consequently abortion becomes an option.
This may be one possible explanation as to why younger
women are at a higher risk for unwanted pregnancies
and consequently the higher risk of death due to unsafe
abortion. One other reason may be that young women
might identify pregnancies late, which increases the ten-
dency for abortions to result in complications and
death. As women grow older, they are threatened by
menopause and childlessness and this gives them reason
to keep pregnancies even if they are unplanned [24]. It
should be noted that even though undercover abortions
are high in some parts of Ghana, abortion is still
thought of as an abominable practice in these areas [19].
Therefore those who try to induce abortion leave no
trace of the act for the public to realise [18]. We recom-
mend that women should be encouraged to seek early
treatment for complications of induced abortion. The
aforementioned review also outlines other factors that
determine the safety of induced abortions in developing
countries. These are services, social, economic, religious
and policy factors [26]. These factors directly influence
the decision making process. As a result, there is a
pressing need for policy makers in Ghana to be aware
of the inequalities that characterise deaths due to abor-
tion in Ghana.
This study also found a variation in pregnancy-related
deaths due to infectious diseases. The risk of dying from
infectious diseases was high in younger women. Interest-
ingly, malaria was also found in this study as the single
highest cause of deaths (53.6%) due to infectious
Table 5 Adjusted Odds Ratio (each variable adjusted for the rest in one model*) and 95% Confidence Interval of causes
of maternal mortality according to age group, educational level, regional difference and marital status of 602 women
in the reproductive age 15-49 years
Variables Haemorrhage (Ante partum
and Postpartum)
OR (95%CI)
Other Infectious
Diseases
OR (95%CI)
Abortion(Medical, Attempted, failed,
other, unspecified)
OR (95%CI)
Miscellaneous
OR(95%CI)
Other non-
Infectious diseases
OR(95%CI)
Age group
(years)
12-14* -- μ - -
15-19 0.9(0.3-2.3) 0.9(0.4-2.2) 0.8(0.4-1.9) 1.4(0.5-3.9) 0.9(0.4-2.3)
20-24 1(Ref.) 1(Ref.) 1(Ref.) 1(Ref.) 1(Ref.)
25-29 1.3(0.7-2.4) 0.6(0.3-1.2) 0.4(0.2-0.9) 1.3(0.6-3.1) 1.4(0.7-2.7)
30-34 1.7(0.9-3.2) 0.5(0.2-1.1) 0.7(0.3-1.4) 1.8(0.8-4.2) 0.5(0.2-1.2)
35-39 2.6(1.4-4.9) 0.4(0.2-0.9) 0.3(0.1-0.7) 2.1(0.9-4.8) 0.7(0.3-1.5)
40-44 1.2(0.5-2.8) 0.3(0.1-1.0) 0.8(0.3-2.1) 3.7(1.5-9.2) 0.6(0.2-1.7)
45-49 0.7(0.1-3.5) - 2.6(0.8-8.8) 0.8(0.1-6.3) 1.0(0.2-4.7)
Educational
level
Never
Attended
1.2(0.3-4.6) 2.3(0.3-18.9) 0.8(0.1-7.0) 1.1(0.2-5.7) 0.9(0.2-4.6)
Basic
Education
1.1(0.3-4.3) 1.4(0.2-11.1 0.9(0.1-7.8) 1.2(0.2-5.8) 0.5(0.1-2.6)
Senior High
Sch.
1.0(0.2-4.3) 1.5(0.2-13.4) 1.7(0.2-15.7) 1.2(0.2-6.9) 0.6(0.1-3.3)
Tertiary/
Higher
1(Ref.) 1(Ref.) 1(Ref.) 1(Ref.) 1(Ref.)
Residence
Urban 1(Ref.) 1(Ref.) 1(Ref.) 1(Ref.) 1(Ref.)
Rural 1.3(0.8-2.1) 0.9(0.5-1.5) 1.3(0.7-2.2) 0.9(0.6-1.6) 1.1(0.6-1.8)
Marital
Status
Single 1(Ref.) 1(Ref.) 1(Ref.) 1(Ref.) 1(Ref.)
Married 2.7(1.2-5.7) 2.0(0.9-4.5) 0.2(0.1-0.4) 0.8(0.4-1.6) 0.9(0.5-1.9)
*Age (adjusted for education, regional difference and marital status).
*Education (adjusted for age, regional difference and marital status).
*Residence (adjusted for age, education and marital status).
*Marital status (adjusted for age, education and regional difference).
μ: the age group 12-14years were left out because there was not enough data (only 2cases) to be included in the model for logistic regression analysis.
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lowed by viral hepatitis (13.1%). Malaria is known to be
highly prevalent in pregnant women in Ghana and co-
infections with intestinal helminths are more likely in
the younger age group [27]. Given that co-infection can
aggravate the complications of malaria, this provides a
plausible explanation as to why younger women have an
increased likelihood of dying from infectious diseases
during pregnancy.
Risk of maternal deaths due to miscellaneous causes
generally increased with age. These miscellaneous causes
comprised mainly deaths from unspecified causes, rup-
ture of uterus, complications of obstetric surgery, embo-
lism, complications of anaesthesia and other
complications of pregnancy, childbirth and the puerper-
ium. This indicates that pregnancies are less safe as
women grow older. A study conducted in Bangladesh
[28] found similarly that pregnancies are significantly
more dangerous in women beyond 35 years of age than
in younger counterparts. Often information on miscella-
neous causes of death, such as surgery, anaesthesia and
postpartum care, documented by most district hospitals
in Ghana are inadequate [29]. The inconsistency makes
it difficult to investigate such causes of death among
various socio-demographic subgroups in the Ghanaian
population. This study therefore recommends that
health workers at different levels in the healthcare sys-
tem provide comprehensive information including
socio-demographic characteristics on patients who die
from complications of anaesthesia, obstetric surgery,
embolism, rupture of the uterus and postpartum care.
This will help to shed more light on variations in such
causes of maternal deaths and consequently devise
appropriate strategies to solve them.
Methodological considerations
Secondary data presents with its own strengths and lim-
itations. The major strengths in this study were the
l a r g es a m p l es i z ea n dt h er e p r e s e n t a t i v en a t u r eo ft h e
study population. This is known to increase precision of
estimates of study subgroups [30]. Also, having an avail-
able dataset with a large representative sample helped
researchers to focus on analysis and interpretation of
the data. One common limitation usually encountered
with the use of existing datasets is how best to analyze
the research question within the available data [30]. In
this study, all the variables that needed to be analysed in
order to answer the research question were available,
thus, this problem was not encountered.
Some inconsistencies in the distribution of households by
cluster numbers were shown in Phase I of data collection.
This could have been due to improper validation of case
identifiers in the Phase I household questionnaires.
Although, obvious typing errors were corrected, some
could have still remained in the final data file. These are
unfortunate but unlikely to bias the Phase I data on aggre-
gate. Biases that could have risen out of recoding of vari-
ables were eliminated by cross-tabulating recoded variables
with original variables for each recoded variable. This
helped to ensure that no variable was wrongly recoded.
Another possible limitation could be the use of verbal
autopsy questionnaires. Verbal autopsy requires skilled
field based personal to collect data and office based per-
sonal to assess causes of death, code and analyse data. In
addition, not all the causes listed on medical certificates
can be captured with verbal autopsy [31]. The substantial
expertise and resources available to the Ghana Statistical
Service and its partners helped to ensure accuracy in data
collection and data entry, thus minimising biases. There
could have been a potential non-differential misclassifica-
tion of the causes of death, however, several steps were
taken to minimise this bias. First of all, causes of death
were defined using sensitive and specific ICD 10 codes.
Secondly, for some causes of death identified from verbal
autopsy questionnaires, information was cross checked
with death certificates, post mortem results, burial certifi-
cates, burial permits, antenatal homecare cards, hospital
prescription forms, treatment cards, hospital discharge
forms, laboratory results, community registers and other
hospital documents. Despite this effort, some causes
could not be verified due to lack of documentation.
Conclusions
In conclusion, the study shows evidence of variations in
the causes of maternal mortality among different socio-
demographic subgroups that should not be overlooked.
It shows that interventions aimed at combating the high
maternal mortality ratio in Ghana should be both cause-
specific as well as target specific. An example is an
intervention targeted at reducing haemorrhage-related
deaths in married women in Ghana or an intervention
aimed at reducing abortion-related mortalities in women
aged 25years and below. Further research is recom-
mended to establish specific reasons for these variations,
especially in the high-risk subgroups. The variations
found out in this study could guide health authorities
and policymakers when designing health interventions
and policies to reduce maternal mortality in different
socio-demographic subgroups.
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